Glutathione S-transferases and gamma-glutamyl transpeptidase in the rat nervous systems: a basis for differential susceptibility to neurotoxicants.
Glutathione and its related enzymes play a major role in the detoxification of toxic chemicals. In rat brain the pattern of distribution of reduced glutathione exhibits cellular heterogeneity, suggesting also the possibility of cellular differences in glutathione conjugating capacity. To understand the potential role of GSH in detoxification of neurotoxicants, the distributions of the glutathione conjugating and metabolizing enzymes, glutathione S-transferase (GST; alpha-, mu- and pi-classes) and gamma-glutamyl transpeptidase (gamma-GT) were determined immunohistochemically in brain, lumbar spinal cord and dorsal root ganglia (DRG) of adult Sprague-Dawley rats using polyclonal antibodies. The influence of tissue fixation on apparent distribution was also examined. Glial cells and neurons throughout the nervous system were only weakly positive with alpha-GST in frozen sections. No immunoreactivity for the alpha-class GSTs was observed in any of the paraformaldehyde-fixed neural specimens examined. In microwave-fixed frozen sections, immunoreactivity to mu-GST was found in astrocytes and neurons throughout the brain and spinal cord, and in the neurons and satellite cells of the DRG. Immunoreactivity for pi-GST was seen in oligodendrocytes but not in astrocytes in any region of the CNS examined. Similarly, satellite cells of the DRG were positive for pi-GST. Neuronal perikarya of the entire neopallium, hippocampus, cerebellum, brainstem, spinal cord and DRG were also positively stained for pi-GST. The differential staining of astrocytes and oligodendrocytes with pi- and mu-GST was unaltered in paraformaldehyde fixed tissues, but the neuronal immunostaining was lost. The ependyma, pia and choroid plexus stained positively with all three GST antibodies regardless of fixation. Gamma-Glutamyl transpeptidase-like immunoreactivity was confined to non-neuronal elements of both central and peripheral nervous systems. Ependymal cells throughout the central nervous systems stained intensely with antibodies directed against gamma-GT. Satellite and Schwann cells of the DRG and glial cells of the spinal cord and brain exhibited moderate to intense immunoreactivity for gamma-GT. The heterogeneous cellular distribution of glutathione and its metabolizing enzymes may reflect cellular differences in capacity for metabolic processing of both endogenous compound and xenobiotics.